Nicked DNA was prepared from calf thymus DNA (2.5 mg per ml in 0.01 M tris buffer) incubated with pancreatic DNase I (40 ng DNase per mg DNA) and 5 mm MgCl2 at 37 C for 25 min. The reaction was stopped by heating for 10 min at 60 C. Double stranded DNA treated in this manner is rendered 25% acid soluble (14) .
synthesize DNA than extracts from nontreated plants. Loss Recent studies on the effects of ethylene on growth of etiolated pea seedlings have shown (2) that the gas suppresses growth of the root and shoot apex, lateral branching, and leaf expansion predominantly by inhibiting cell division. Furthermore, ethylene inhibits DNA synthesis in the plumular hook and subapex region of etiolated pea seedlings (2) . Growth inhibition was therefore attributed to inhibition of DNA synthesis by ethylene. DNA polymerase activity is required for DNA synthesis and was found to increase when cells approached the S phase and began replication (5) . Nucleic acids polymerases were isolated from plant tissues (15, 17, 18) and some plant growth hormones have been shown to affect their activity (3, 7, 8. 11, 12 (15.5 c/mmole) and 100 ,ug nicked calf thymus DNA. The incubation was carried out at 37 C. The reaction was stopped by adding 2 ml of 10% cold trichloroacetic acid containing 1 % PPi and was compared to product in assay at zero time. Fifty microliters of BSA (5 mg/ml) were added to the mixture and centrifuged for 10 min at 10,000g. The pellet was dissolved in 0.5 ml of 0.2 N NaOH and 5 ml of cold trichloroacetic acid + PPi were added. The acid-insoluble pellet was collected on a Whatman FG/C glass filter paper and washed five times with 5% cold trichloroacetic acid and 1 % PPi. The filters containing the acid-insoluble precipitate were placed in scintillation vials containing 10 ml of Bray's solution (4) Soluble DNA polymerase activity as measured by the incorporation of dTMP into acid-insoluble product was dependent upon the various components of the reaction mixture (Table  I) . Highest enzyme activity was obtained in the presence of Mg2+, "nicked" DNA and 4 (dTPN) deoxytriphosphate nucleosides. Omission of Mg2+ reduced the incorporation rate to 17% of that obtained with the complete mixture. Omission of dATP, dCTP, or dGTP reduced the incorporation to 20 to 23%, whereas omitting all three dTPN reduced the activity to only 10% of that of the complete reaction mixture. The incorporation of dTMP into acid-insoluble product was essentially dependent upon the addition of DNA to the reaction mixture since only 3 % incorporation was observed without added DNA.
Various templates were tested for their priming activity (Table II). The most active for pea plant DNA polymerase was "nicked" DNA, i.e., DNA in which 3'-hydroxyl termini have been introduced by the action of pancreatic enzymes, which was 2.5-fold higher than that of native calf thymus DNA. Heat denaturation of native or nicked DNA reduced the priming activity by about 50%, indicating that the enzyme requires some double stranded structure for optimal priming activity.
Utilizing a synthetic template, poly dT:rA which is used for detection of RNA-directed DNA polymerase enzyme (16) showed no incorporation of dTMP into acid-insoluble product. This may indicate that RNA cannot meet the template requirement of pea DNA polymerase. Adding 1 ,umole pyrophos- Figure 3 (6, 14) and other tissues (13) . Apparently this is also true for pea DNA polymerase, since treatment of native calf thymus DNA with pancreatic deoxyribonuclease I to introduce 3 hydroxyl ends (10) markedly increased its priming activity.
Ethylene or supraoptimal auxin concentration suppresses the growth of pea plants by causing almost complete inhibition of cell division in the apical meristems, lateral buds, and the plumular leaf (2) . Furthermore, DNA synthesis in the apical tissue is inhibited by ethylene to the same degree as cell division and at similar hormone concentrations (2). The fact that ethylene stops the cell division cycle before prophase led to the conclusion that inhibition of DNA synthesis limits cell division. DNA polymerase activity is required for DNA synthesis (5) and reduction in activity of this enzyme in the cell division zone of pea seedlings by ethylene would explain cell division inhibition (2) and growth retardation. This response requires a complete cell or organ system. Ethylene does not affect the enzyme itself since treating the crude extract with 1 ml/l ethylene in air had no effect. There are many instances where ethylene has been shown to increase enzyme activities but there are few reports where ethylene has lowered enzyme activities (1). The mechanism of ethylene action in lowering the level of extractable DNA polymerase activity of pea seedlings is not resolved. However, evidence is provided that loss of activity may be due to accumulation of a noncompetitive inhibitor of DNA polymerase in ethylene-treated plants.
